Introduction
Arthroplasty of the metacarpophalangeal (MCP) joints for inflammatory arthritis can be performed using silicone implants with or without metal grommets. Titanium metal grommets were introduced in 1987 for MCP joint arthroplasty and theoretically protect the silicone implant from fracture and fragmentation [15, 16, 18, [20] [21] [22] . We found two reports of particulate metal debris associated with silicone implants with grommets leading to a robust tissue reaction [9, 25] . In contrast, metallosis from hip and knee arthroplasty has been frequently reported [7, 8, 11, 24, 26] . Herein we present a patient with rheumatoid arthritis who developed metallosis following MCP arthroplasties with grommets.
Case Report
A 70-year-old right-handed female with longstanding rheumatoid arthritis was referred for increasing difficulty extending the fingers of her left hand at the MCP joints. Ten years earlier she underwent silicone MCP joint implants (Wright Medical Technology Inc. Tennessee, USA) with grommets in her index, middle, and ring fingers. She did well initially but over time she noticed deterioration in function. She also complained of increasing pain and progressive deformity at the MCP joints. Examination revealed swelling over the MCP joints. At rest the MCP joints of all fingers were fixed in 90°of flexion, ulnarly deviated, and dislocated. Although, she was unable to actively extend her fingers at the MCP joint, the extensor tendons appeared to be intact and were visible through her thin dorsal skin. Radiographic examination confirmed failure of MCP joint arthroplasties with radial deviation of the metacarpals (Fig. 1 ). Notable osteolysis was absent.
We elected to perform revision MCP joint silicone arthroplasties. Radial deviation of the metacarpals was not addressed surgically due to the frail nature of the patient. Abundant metallic gray tissue surrounding the implants was observed, debrided, and sent for histological evaluation (Fig. 2) . The extensor tendons of all four fingers were ulnarly dislocated with mild fraying but were otherwise intact. All of the silicone implants were fractured. New silicone implants without grommets were inserted. Postoperatively, the fingers were splinted in extension for 3 weeks followed by initiation of active range of motion and night splinting for 8 weeks. Follow-up 3 months later revealed ulnar drift of 10°and range of motion from 20°of extension to 70°of flexion.
Histology showed prominent reactive fibrosis with numerous subsynovial black, irregular metallic particles associated with giant cell reaction ( Fig. 3) . Silicone particles were not present. Numerous refractile particles were seen in the tissue under examination of polarized light (Fig. 4 ).
Discussion
Titanium grommets used in association with MCP joint arthroplasty have been available since 1987 [21] . It has been postulated that grommet use in silicone arthroplasty protects the implants from breakage and fragmentation [18] . Swanson et al. reported on silicone implants with grommets for MCP and first metatarsophalangeal joint arthroplasty [18, 21] . They compared differences between arthroplasties performed with and without grommets and found a higher incidence of bone resorption, implant breakage, and reactive synovitis in the group without grommets. They concluded that grommets protect the implant from breakage and provide a better implantbone interface leading to enhanced bone preservation [21] .
The use of grommets has also been attempted on other joints such as the wrist [3, 13, 17, 19] . Swanson et al. reported favorable results in flexible radiocarpal arthroplasties noting no breakage [19] . Although they report a few cases of synovitis, they do not elaborate on its nature. Similarly, Rossello et al. reported their results of 32 silicone total wrist implant with grommets [13] . One grommet dislocated and there were no cases of particulate synovitis.
Silicone debris from small joint implants incites a symptomatic inflammatory reaction [2, 6, 12] . Debris from metal on metal arthroplasty can also cause an intense particulate tissue reaction termed metallosis and has been reported primarily following knee and metal on metal hip arthroplasty [7, 8, 11, 24, 26] . Symptomatic titanium debris and metallosis from elbow and other hand arthroplasty procedures has been reported sporadically in the literature [1, 4, 9, 14, 25] . Pathologic evaluation typically reveals metal debris with an intense tissue reaction characterized by giant cells and fibrosis. Associated silicone synovitis may also be present. Khoo et al. reported two cases of metallosis related to silicone MCP joint implants with grommets [9] . Both patients required revision surgery secondary to pain and inflammation. Comparison of their pathology with ours bares striking resemblance except that our case lacked particulate synovitis from the silicone.
Trail et al. retrospectively reviewed the 17-year survivorship of over 1,000 silicone MCP joint arthroplasties [23] . They statistically analyzed differences between revision rates of implants with and without grommets and concluded that grommets did not protect the implant from fracture. In our patient, all silicone implants had fractured. Our report illustrates a case of metallosis from grommets in the setting of painful MCP joint arthroplasty failure in three of four affected fingers that ultimately required revision surgery. The metallosis would be classified as grade 3+ (jet-black histiocytes/>100 visible metal particles/histiocytes) according to the modified Mirra classification [5, 10] . A causal relationship between metallosis and implant failure cannot be made based on this case report. Radial deviation of the metacarpals may have been a contributing factor to implant failure as well.
Nevertheless, this case highlights an unusual complication associated with grommets and adds to the growing literature that grommets do not necessarily protect the silicone from fracturing. Metallosis is a potential long-term complication of grommets, and given the lack of documented benefit from grommets we recommend against their use.
